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Introduction

Mechanical

The annual NASA Robotic Mining Challenge tasks teams
with building robots capable of traversing and mining
simulated Martian terrain. The competition goal is to utilize
automation and sensing alongside mechanical systems to
harvest icy regolith (gravel) from beneath the planet’s
surface.

Chassis:

This year, Utah Student Robotics has completely
redesigned their robot to improve the collection of icy
regolith. The 2019-2020 rover is based on proven NASA
concepts, such as the RASSOR 2.0 digging drum, and the
Rocker-Bogie mobility platform.

Digging and Material Collection:

The chassis is constructed from Aluminum square tubing.
The geometry and material choice lends itself to a
lightweight and rigid platform for sub assembly
components to perform their necessary functions.

Design Strategies
Utilize computer modeling, simulation, and analysis to guide
the mechanical subsystem design, and the integration of the
entire system.
Utilize robot system simulation use to test automation code
before robot manufacture.
Utilize advanced material manufacturing, including
composites and 3D printing, to reach desired
strength/weight ratios and manufacturing timelines.

Fig. 1 CAD model of the Chassis design, with modular mounting brackets

The mining and regolith collection has been simplified into
a single system, based of the RASSOR 2.0 drum. The
drum acts both as a excavation device, and storage
location until the rover is ready to deposit into the
collection bin.
Movement:

Methods
Research/Trade Studies
Utah Student Robotics met with industry and did extensive research into
advanced materials, and existing design solutions. We utilized small
scale prototyping to guide design reviews.

The rover’s mobility system is based of the same design
that NASA has used for all of its Martian rovers, the
Rocker-Bogie platform. Passive suspension and a geared
differential allow the rover to maintain contact with the
ground in practically any situation.Airless tires, or Tweels,
printed out of high quality TPU are mounted onto custom
assemblies that include a 3D printed hub and intergrated
cycloidal gearbox.

Digital Design and Manufacturing

Mechanical Subsystems:

CAD modeling was used extensively in systems engineering efforts to
integrate and design subsystems to best meet reciprocal design needs
and to streamline manufacturing through the use of detailed part
drawings and 3D printing.
Simulation and Testing
FEA was utilized to verify and optimize design decisions before
manufacturing and physical testing. Robot system simulation was used
to test automation ahead of manufacturing.

Result
Utah Student Robotics has been able to design and manufacture a bot
that met with all of our critical design goals. Further, meaningful
partnerships were formed with local businesses, university departments,
and outreach partners to generate excitement for our project and space
exploration in general.
Fig. 2 Exploded View of rover “Gooseneck”, gearbox, and hub.
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Electrical & Computer Systems
Electrical Distribution
Utah Student Robotics decided upon using 2, 6S Lithium
Polymer batteries to supply 24 volts to the electrical
components
Computer Systems
The robot utilizes an Nvidia Jetson TX2 embedded
computer with 256 Cuda cores. This computer runs the
Robot Operating System (ROS) to implement both
autonomous and teleoperated control. Autonomy uses
stereoscopic cameras and a fiber optic IMU for localization
and collision avoidance.

